Coordination between NADPH oxidase and vascular peroxidase 1 promotes dysfunctions of endothelial progenitor cells in hypoxia-induced pulmonary hypertensive rats.
Previous studies have demonstrated that NADPH oxidase (NOX)/vascular peroxidase (VPO1) pathway - mediated oxidative stress plays an important role in the pathogenesis of multiple cardiovascular diseases. This study aims to evaluate the correlation between NOX/VPO1 pathway and endothelial progenitor cells (EPCs) dysfunctions in hypoxia-induced pulmonary hypertension (PH). The rats were exposed to 10% hypoxia for 3 weeks to establish a PH model, which showed increases in right ventricle systolic pressure, right ventricular and pulmonary vascular remodeling, acceleration in apoptosis and impairment in functions of the peripheral blood derived - EPCs (the reduced abilities in adhesion, migration and tube formation), accompanied by up-regulation of NOX (NOX2 and NOX4) and VPO1. Next, normal EPCs were cultured under hypoxia to induce apoptosis in vitro. Consistent with the in vivo findings, hypoxia enhanced the apoptosis and dysfunctions of EPCs concomitant with an increase in NOX and VPO1 expression, hydrogen peroxide (H2O2) and hypochlorous acid (HOCl) production; these phenomena were attenuated by NOX2 or NOX4 siRNA. Knockdown of VPO1 showed similar results to that of NOX siRNA except no effect on NOX expression and H2O2 production. Based on these observations, we conclude that NOX/VPO1 pathway-derived reactive oxygen species promote the oxidative injury and dysfunctions of EPCs in PH, which may contribute to endothelial dysfunctions in PH.